We investigate how the benefits of international portfolio diversification differ across countries from the perspective of a local investor. We find that the benefits of investing abroad are largest for investors in developing countries, including when controlling for currency effects. Most of the benefits are obtained from investing outside the region of the home country. These global diversification benefits remain large when controlling for short-sales constraints in developing stock markets. In addition, the gains from international portfolio diversification appear to be largest for countries with high country risk. Other differences across countries, such as size of the stock market, size of the banking sector, and trade openness do not explain differences in the gains from international portfolio diversification beyond this first-order effect of the level of the ICRG measure for country risk. In addition to this cross-sectional evidence, we also provide evidence that diversification benefits vary over time as country risk changes. We find that diversification benefits have decreased for most countries in our sample over the past two decades. 
Introduction
Institutional investors in small countries are often restricted by their government to invest only in assets traded in their home country (see IMF (2001) ). This is potentially costly for these investors, since these restrictions reduce the diversification possibilities. 1 Over the past decades several countries have lifted a large number of their investment restrictions 2 , which has fostered trading in assets abroad. However, most investors still invest largely at home. In fact, even when there are no official restrictions, investors typically still invest large amounts of their money in domestic stocks. This so-called 'home-bias' of financial assets has been well documented in the literature 3 and has raised a puzzle, because it is generally thought that the gains from international diversification are large. 4 In this paper, we (i) measure the potential international diversification benefits for a large number of countries, and (ii) analyze the cross-country differences in these international diversification benefits. Most of the literature on international portfolio diversification takes a US perspective. We investigate for a large cross-section of countries with both large and small stock markets, if adding international stock investment opportunities leads to diversification benefits for a domestic investor that invests in local stocks only. We also measure the economic size of these diversification benefits. Subsequently, we try to explain both the cross-country and time series variation in these international diversification benefits using financial and macro-economic variables.
1 Investment restrictions impose a tax to invest in or hold foreign assets (see Black (1974) or Stulz (1981) for a general model of barriers to investment). In most countries with foreign investment restrictions, these restrictions are imposed by law; in others, such as Switzerland, they are partly chosen by individual companies (see Stulz and Wasserfallen (1995) ). 2 Investment restrictions are not only related to investments abroad, but can also restrict investment of residents at home. 3 See, for instance, French and Poterba (1991) , Lewis (1996) , Baxter and Jermann (1997) , and Li (2002) . Coval and Moskowitz (1999) show that even at home there often is a home bias in the sense that local investors tend to invest mostly in companies that are located close by. 4 For instance, Harvey (1995) shows that from a US perspective, large benefits can be attained from investing in emerging markets, where stock returns are driven to a larger extent by local factors. See also Obstfeld (1994) . Others argue that the gains from international diversification can largely be achieved indirectly at home through investments in stocks of multinational firms (see Rowland and Tesar, 1998) or country funds and depositary receipts (see Errunza, Hogan, and Hung 1999) . This paper thus extends Huberman and Kandel (1987) , Bekaert and Urias (1996) , DeRoon, Nijman, and Werker (2001) , and Li, Sarkar, and Wang (2003) , since these articles all analyze international diversification benefits for a US investor. We compare two types of diversification for an investor that currently invests in the local equity index.
First, we estimate the regional diversification benefits by allowing the investor to invest in a regional equity index for the region in which the country is located. Second, we estimate the global diversification benefits when allowing the investor to invest in equity indices for Europe, the US, and Far East. The reason for distinguishing between these two possibilities is that investors often prefer to invest in familiar investment opportunities as opposed to foreign or unfamiliar investments (see Huberman (2001) and Grinblatt and Keloharju (2001) ). Therefore, it is interesting to see how much of the international diversification benefits can be achieved by investing regionally only.
Measuring the potential benefits of regional diversification is also of interest to policy makers, because many countries are currently considering the setup of regional stock exchanges.
For this empirical analysis, we use monthly data on stock market index returns from 52 countries for the period 1985 to 2002. We apply the regression framework developed by Huberman and Kandel (1987) and DeRoon, Nijman, and Werker (2001) to statistically test whether there are diversification benefits for a domestic investor with mean-variance utility, who currently only invests in the local stock index (a 'spanning test'). We also calculate the economic size of the diversification benefits on the basis of improvements in Sharpe ratios or expected returns. 5 We both investigate the case where there are no market frictions and the case in which there are short sales constraints (either on assets in developing countries only or on all assets). Also, we calculate diversification benefits for investors who are interested in the local currency returns, and investors that care about US dollar returns.
Our results are as follows. In case of no short sales constraints, the empirical results reveal economically large and statistically significant diversification benefits for investors in almost all countries, both when returns are measured in local currency and in 5 Li, Sarkar, and Wang (2003) use the increase in expected return, that is obtained when adding assets to the investment set, as a measure for the size of diversification benefits. US dollars. Global diversification benefits tend to be much larger than regional diversification benefits. Nevertheless, a fair amount of diversification can be obtained by investing only in a regional index. This within-region diversification is often neglected in the literature.
The results related to the global diversification benefits are not much affected when assuming short sales constraints in developing countries, because for almost all countries it is optimal to allocate a positive share of the total asset portfolio to the local stock market index. In line with DeRoon, Nijman, and Werker (2001) , including short sales constraints for all countries (i.e., including developed countries and global indices) leads to a decrease in the global diversification benefits for most countries, especially when diversification benefits are measured in terms of improvements in expected returns.
Focusing on the increase in the Sharpe ratio, we find that the gains from international portfolio diversification are larger for developing countries, in particular for countries with high country risk (as measured by the ICRG country risk measure). This result appears consistent with the finding that these countries have been less integrated in world financial markets over the last two decades (as shown by, for example, Bekaert, Harvey and Lumsdaine (2002) ). A regression analysis indicates that other differences across countries, such as size of the stock market, size of the banking sector, and trade openness do not explain differences in the gains from international portfolio diversification beyond this first-order effect of the level of country risk.
Finally, we use the country risk measure to analyze how global diversification benefits change over time. For most countries, we find that the diversification benefits have decreased over the sample period. This is primarily due to an increase in correlations of local returns with global indices, and a decrease in the variances of local indices. These results appear consistent with increased financial integration over the period 1985-2002. The paper continues as follows. Section 2 will explain how we measure the benefits of international diversification for domestic investors. In Section 3 we report our estimates of these potential gains from international diversification. Section 4 presents a cross-country comparison of diversification benefits. Section 5 analyzes the time-series variation in diversification benefits. Section 6 concludes.
Measuring International Diversification Benefits
In this section, we describe how we measure the benefits of international diversification for domestic investors. We use the standard mean-variance framework of Markowitz (1952) , thereby assuming either a mean-variance utility function for the investor, or normally distributed asset returns. We analyze the diversification benefits for an investor that currently only invests in the local equity index and a risk-free asset. We consider for each country two types of diversification opportunities:
A. Regional diversification: A regional equity index for the country's region.
B. Global diversification: MSCI indices for the US, Europe, and Far East.
In case of asset set B, investors are allowed to optimize the portfolio weights on the three MSCI indices. For each type of diversification, we then measure the diversification benefits by analyzing whether the risk-return tradeoff of a domestic index portfolio can be improved by adding one of the two sets of assets A and B.
The existing empirical work on diversification benefits (see Huberman and Kandel (1987) , Urias (1996), and DeRoon, Nijman, and Werker (2001)) typically looks at global diversification benefits for a US investor. We take the viewpoint of domestic investors in many different countries. This is an important distinction, because the benefits of investing abroad for investors in countries with less welldiversified and developed stock markets as those in the US are likely to benefit more from investing abroad than US investors do. Since the US has one of the most diversified economies and one of the most developed stock markets in the world, the US perspective taken in most of the existing work is unlikely to lead to results that are representative for investors in most other countries. We see this as an important contribution of our paper to the literature.
We consider both the case of frictionless markets, in which investors can short assets without any costs, and the case where there are short selling constraints. In reality, short selling constraints are often present for investors, and they can be especially important for investors in developing countries. While it seems realistic to assume short selling constraints in developing countries, for many investors in developed markets short selling is not an issue anymore (especially for institutional investors). We therefore also examine the diversification benefits when only developing countries are subject to short selling constraints.
In case we assume short selling constraints for all countries, we also impose short selling constraints on the regional and global stock market indices. In case we assume short selling constraints for developing countries only, we also impose short selling constraints on the regional stock market indices that are based on a set of developing countries.
In addition to allowing for the presence of market frictions for an investor, we also vary the currency that the investor is interested in. First, we consider a local investor that uses the local currency. In this case, we use currency rate data to obtain returns denominated in the currency of the country of interest. We also calculate results in terms of US dollar returns for all countries and indices, since, in practice, investors in many countries use US dollars as their base currency.
We both analyze the statistical significance of the diversification possibilities, as well as the economic significance of these possibilities. To calculate the statistical significance, we use the regression tests for mean-variance spanning developed by Huberman and Kandel (1987) , DeRoon, Nijman, and Werker (2001), and DeRoon and Nijman (2002) . In this case, it is examined whether adding N new assets to a given set of K benchmark assets leads to a significant shift in the mean-variance frontier. In other words, it is tested whether the K benchmark assets span the market of all K+N assets. In our case, the K benchmark assets are given by domestic index only, so that K equals 1, and the N additional assets are given by asset sets A or B, so that N equals 1 or 3 respectively. In case of frictionless markets, this test can be performed using the following regression
with the usual distributional assumptions. These assumptions include that returns are i.i.d.. In equation (1), r t+1 is a N-dimensional column vector with the N returns on the additional assets, R t+1 is a K-dimensional return vector for the K benchmark assets, α is a N-dimensional constant term, β is a N by K matrix with slope coefficients, and ε t+1 is a Ndimensional vector with zero-expectation error terms. Then, the null hypothesis that the K benchmark assets span the entire market of all K+N assets is equivalent to the restrictions
where ι N is a N-dimensional vector with ones. If (2) holds, the return on each additional asset can be decomposed into the return on a portfolio of benchmark assets plus a zeroexpectation error term that is uncorrelated with the benchmark portfolio return. Thus, in the case of mean-variance spanning, such an additional asset can only add to the variance of the portfolio return and not to the expected return, and the investor will not include the additional asset in his portfolio. This implies that, if the spanning hypothesis holds, the optimal mean-variance portfolio only consists of the K benchmark assets. Using data on stock returns, equation (1) can be estimated using OLS and the 2N restrictions in equation (2) can easily be tested using, for example, a Wald test. In our case, the spanning test tests whether the local stock market index spans a portfolio that also includes asset set A (a regional stock market index) or asset set B (the stock market indices of the US, Europe and Far East). Note that for these spanning tests no information on a risk-free rate is needed.
In case of short selling constraints, similar regression techniques as in equations (1) and (2) can be used, although now inequality constraints have to be tested. We follow the approach of DeRoon, Nijman, and Werker (2001) . In this case of short selling constraints, the power of the spanning test may be low in small samples. We will use 17 years of monthly data in order to minimize these small sample problems. Also, in most cases we will introduce short sales constraints on only one of the assets, namely the country's local index. Since the simulation results in DeRoon, Nijman, and Werker (2001) show that the small sample properties of the spanning test depend on the number of short-sale restrictions, we therefore minimize the adverse effects of adding short selling constraints.
We measure the economic significance of the diversification benefits in two ways.
First, we calculate the increase in the Sharpe ratio when adding the new N assets to the K benchmark assets. More precisely, we calculate the Sharpe ratio for the mean-variance efficient portfolio based on the K benchmark assets (and a risk-free asset) and the Sharpe ratio for the mean-variance efficient portfolio based on all K+N assets (and a risk-free asset), both in the case of frictionless markets and in the case of short selling constraints.
A difference between these two Sharpe ratios indicates that investors can increase their risk-return tradeoff by investing in the additional N assets.
As an alternative measure of the economic significance of the diversification benefits, we use the increase in expected return when adding the new N assets to the K benchmark assets given the same (or lower) variance as for the optimal portfolio of K benchmark assets. In this case we assume that there is no risk-free asset. This measure is thus more conservative, in the sense that investors are not allowed to use a risk-free asset to improve the risk-return tradeoff.
Finally, we note that our analysis has so far assumed that returns are i.i.d.. In Section 5 we relax this assumption and incorporate time-varying diversification opportunities.
Empirical Results on International Diversification Benefits
For the empirical analysis, we use data from several sources. For developed countries, we use the stock market index developed by Morgan Stanley Capital International (MSCI). The total number of countries in the sample is 6 We do not include data from developing countries covered by the S&P/IFC Frontier index because of the limited sample period for which there is data on stock market index returns for these countries. For the stock index return data, we use monthly data for the period 1985 to 2002, when available. A longer history of reliable stock return data is difficult to obtain for stock markets in developing countries. In addition, we also believe that, since the characteristics of developing countries typically change structurally over time, using a longer data period makes the stationarity assumptions that are needed for the spanning tests less reasonable. For some countries the data start after 1985. We use all available data for each country to calculate the diversification benefits and to conduct the spanning tests. For all countries, we download monthly currency data from Datastream to be able to calculate returns in US $ terms and in terms of the local currency.
As proxy for the risk-free rate in each country, we use the U.S. three-month Treasury bill rate reported by the IMF. 7 Note that this assumption only influences the Sharpe ratios in case of local currency returns, and not the Sharpe ratio when using US $ returns, the spanning test, and the expected return measure. Data on other country-level variables are collected for the period 1985 to 2002, when available. Table 1 presents the regional setup. We assign developing countries to their regional S&P/IFC stock market index and developed countries to their regional MSCI stock market index. The table also shows the period for which stock return data are available for each country in the sample.
We start by estimating the regional and global diversification possibilities for local investors, considering both returns measured in local currency and in US dollars, 7 We do not have information on local risk-free rates for all countries. and allowing for either no short selling constraints, short selling constraints in developing countries only, or short selling constraints in all countries. We estimate both increases in Sharpe ratios and increases in expected returns. Table 2 We also find strong benefits from global diversification when we use increases in Sharpe ratios as measure of diversification benefits. The increase in Sharpe ratio without market frictions ranges from a low of 1.3 percent for Belgium and Switzerland to a high of 46.3 percent for Turkey when expressed in local currency returns (not reported), and from a low of 1.5 percent for the Netherlands to a high of 27.1 percent for Brazil when expressed in US dollars (see Figure 1 ). Global diversification benefits appear largest on average for the countries in Eastern Europe. These figures suggest that the economic size of global diversification benefits is large for most countries. Averaged over all countries, the increase in the Sharpe ratio without market frictions is about 11 percent on a monthly basis in US dollar terms. Without global diversification, the average Sharpe ratio is around 10 percent, while for optimal global diversification the average Sharpe ratio across countries is 21 percent. Thus, the Sharpe ratio more than doubles on average if a local investor is allowed to diversify globally. For the same case, the increase in expected returns is 0.98 percent per month, which is also substantial.
In many developing countries, short-selling is not possible. Therefore, using short-selling constraints is expected to give more realistic results. However, the results related to the global diversification benefits are not much affected when assuming short sales constraints in developing countries, because for almost all countries it is optimal to allocate a positive share of the total asset portfolio to the local stock market index.
However, when we include short sales constraints for all countries (i.e., including developed countries and the global indices) -arguably a less realistic assumption than short sales constraints in developing countries only -we find a substantial decrease in the benefits of global diversification for most countries, especially when diversification benefits are measured in terms of improvements in expected returns. Still, the results show that substantial and statistically significant global diversification benefits can be obtained for most countries when assuming short sales restrictions for all countries. The increase in Sharpe ratio with market frictions in all countries and expressed in local currency returns ranges from a low of 0.0 percent for the Netherlands and Switzerland to a high of 46.2 percent for Turkey, and the increase in expected return with market frictions in all countries and expressed in local currency returns ranges from a low of 0.0 percent for several countries to a high of 1.4 percent for Argentina (not reported).
For most countries, the results are not altered much when we estimate diversification benefits on the basis of US dollar returns rather than local currency returns. However, for some countries with a limited sample period (such as Russia) there can be quite a substantial difference. In these cases, part of the international diversification benefits for local currency investors is due to currency effects, instead of stock returns in the foreign countries. In the empirical analysis, we confirm that our results are not affected by countries for which we have shorter sample.
We now turn to the results on the statistical tests of mean-variance spanning. Table 3 summarizes the results of the spanning tests of each country on a regional basis by presenting the percentage of cases in which the spanning hypothesis is rejected. In the case of global diversification possibilities, the spanning hypothesis is rejected for all countries at the 1 percent confidence level, both when assuming that the investor does not face any short sales constraints and when assuming that the invest faces short selling constraints in developing countries only. This shows that there are statistically significant global diversification benefits for domestic investors around the world. In most cases, the p-values associated with the Wald test are so small that one would reject the spanning hypothesis for all reasonable confidence levels.
When short-selling constraints are added for all countries, the spanning hypothesis is not rejected for 18 out of the 52 countries in the sample (6 of which in Western Europe), suggesting that short sales constraints on all assets eliminate the diversification benefits for a substantial number of countries. Figures 1 and 2 graphically show the large impact of short sales constraints. Still, even in case of short sales constraints on all assets, which is admittedly an extreme assumption, there are substantial diversification benefits for many countries.
Summarizing, in this section we have shown that there are statistically and economically significant regional and global diversification benefits for domestic investors that only invest in the local index, provided that these investors can short the foreign stock indices. If this is not possible, international diversification benefits are much smaller and in some cases statistically insignificant.
Explaining the Cross-Country Variation in Diversification Benefits
The increases in Sharpe ratios reported in Figures 1 and 2 indicate that there is large cross-country variation in the benefits of international portfolio diversification, or in other words, in the degree of risk diversification that can be attained by investing in home country equities. In this section, we explore what country-specific factors can explain these differences. In particular, we are interested whether the benefits of international diversification are larger for less developed countries. Previous research has shown that many developing countries are not (well) integrated with world capital markets (see, for example, Harvey 1995) . This would suggest that there are substantial benefits to international portfolio diversification for investors in less developed countries. To test for this hypothesis we use a regression framework that controls for other country-specific factors. We only use the increase in the Sharpe ratio as a measure for diversification benefits for this cross-country analysis. This is because the increase in the expected return measure will be influenced by the level of the local stock market variance, so that crosscountry variation in this measure may be partially caused by variation in the local stock market variance. 8 We collect the following country-specific data. First, we collect data on the market capitalization of the stock market. This variable proxies for the size of the stock market. It is expected that the benefits of international diversification are smaller for countries with sizeable local stock markets as such markets allow for substantial diversification at home. Stock market capitalization may also proxy for the degree of stock market integration (Bekaert and Harvey 1997) . Two markets are fully integrated if assets with the same risk command the same expected returns in both markets. Bekaert and Harvey (1995) show that the stock markets of many developing countries are not well integrated into world capital markets. We also collect data on trade to GDP to measure trade openness and data on private sector credit to GDP to measure the effect of the size of a country's banking system on diversification benefits. Trade openness serves as a proxy for the country's integration in world goods markets. It is expected that countries that are better integrated in world goods markets are in a better position to achieve integration in world financial markets, and therefore that such countries would benefit less from international diversification. Trade openness as a measure of economic and financial integration has been used before in related work by Bekaert and Harvey (1997) . Private credit to GDP serves as a proxy for the level of financial development of the country and has been used as such in a large number of papers (see, for example, Beck, Levine and Loayza 2000) . We consider this variable because it is expected that economies with more developed financial systems have better diversification opportunities at home and would therefore benefit less from international diversification.
More generally, these measures proxy for the level of institutional development in the country. It is expected that more developed countries benefit less from international portfolio diversification. Since different measures of institutional development appear to be highly correlated (see, for example, Beck, Levine and Loayza 2000), we limit our exercise to a small number of variables. Table 4 provides summary statistics on the differences of these variables and our Sharpe ratio measure of diversification benefits between developing and developed countries. Our classification of developing countries follows the criterion of the World Bank, which is based on GDP per capita. The average of GDP per capita ranges from a low of 249.5 US dollars in Nigeria to a high of 44,309 US dollars in Switzerland. We find that developing countries have on average smaller capital markets. Still, some developing countries such as Brazil and the Republic of Korea have sizeable stock markets that are broader than those found in many developed countries. The average of market capitalization ranges from a low of 1.14 billion US dollars in the Slovak Republic to a high of 8,140.0 billion US dollars in the United States. We also find that developed countries have more developed banking sectors, as measured by private credit to GDP, and that the country risk of developing countries tends to be significantly higher. The average of private credit to GDP ranges from a low of 11.2 percent in Russia to a high of 188.7 in Japan, and the average of ICRG ranges from a low of 51.9 in Pakistan to a high of 90.6 in Switzerland. Trade openness does not differ significantly between developed and developing countries. The average of trade to GDP ranges from a low of 18.3 percent in Argentina to a high of 349.7 percent in Singapore. Table 4 also compares the increase in Sharpe ratios between developing countries and developed countries. Our data set includes 52 countries, of which 29 are developing and 23 are developed countries. When comparing the increase in Sharpe ratios due to international diversification for the different groups of countries, we find that the global diversification benefits tend to be larger for developing countries than for developed countries, and the difference is statistically significant in all cases. For example, for the case of US dollar returns and no short sales restrictions, the average Sharpe ratio increase due to global diversification equals 13.5 percent for developing countries. For developed countries, the average increase is smaller and equals 7.8 percent.
The benefits of international diversification are likely to be larger for developing countries because these countries are not fully integrated into world markets (Harvey 1995) . Factors such as investment restrictions, political risk, investor protection, and foreign exchange regulations all contribute to the degree of stock market integration. As a proxy for these factors we use the ICRG country risk rating. This rating measures not only political risk (including such factors as corruption and law and order tradition) but also financial and economic risk. The ICRG variable is a widely used proxy for country risk (see, for example, Bekaert and Harvey (1997) , who show that that ICRG explains cross-sectional variation in equity market volatilities).
We are interested in the effect of differences in country risk and the other country characteristics on the gains from international diversification. We use as dependent variable the difference between the Sharpe ratio of the global portfolio (including the local index) and the Sharpe ratio of the local index. This variable measures the economic benefits for a mean-variance investor of investing not only in the local index but also in the global portfolio. A higher figure for this variable indicates that the benefits of foreign diversification are larger. Table 5 presents the correlation matrix of the regression variables. We find a high correlation between the measure of global diversification benefits and our explanatory variables. Our measures of diversification benefits appear most correlated with the ICRG rating. For example, the correlation between the ICRG rating and the increase in Sharpe ratio is about minus 60 percent, under the assumption of short selling constraints in developing countries only and local currency returns.
We regress the differenced Sharpe ratio variable on a constant, the ICRG country risk rating, and a number of other country-level regressors. These regressors are the stock market capitalization in US dollars, trade to GDP, and private credit to GDP. We include the stock market capitalization variable, because we expect the potential of diversification to depend on the size of the stock market, and on the range of equities available to a local investor in particular. We add trade to GDP to control for openness to trade and private credit to GDP to control for the effect of a country's banking sector on diversification benefits. We do not include industry-specific variables, assuming that country index returns are mainly driven by country factors. Table 6 , and Annex 1 reports the data of the main variables used in these cross-sectional regressions. We report Huber-White robust estimates of the standard errors in Table 6 . The table only reports the results that assume short selling constraints in developing countries, as this seems the most realistic assumption. We have however also checked for robustness of the results by assuming either no frictions or short selling constraints for all asset markets.
Of all the country-specific variables that we investigate, we find only the ICRG country risk rating to be a statistically significant explanatory variable for the increase in the Sharpe ratio variable. In particular, we find that the benefits of foreign diversification are larger for countries with higher country risk, consistent with the summary statistics in Table 4 . The results do not differ qualitatively when we use US dollar returns rather than local currency returns to calculate the diversification benefits, or when we assume no short selling constraints. When we assume short selling constraints on all assets, the results are also qualitatively similar (not reported).
We also explored other country-level variables as explanatory variables, such as stock market turnover (proxy for the liquidity of the stock market), inflation rate (proxy for macroeconomic volatility), the number of listed companies (proxy for the depth of the stock market), and the law and order tradition in the country (proxy for the quality of the legal system), but our results do not alter. In all cases, we find that the ICRG country risk rating has most explanatory power (not reported).
For robustness, we have checked whether the results alter if we exclude the East Asian countries and/or Russia because the sample period covers both the Asian financial crisis and the Russian debt crisis of 1997. We find that the results do not qualitatively alter when these countries are excluded from the sample (not reported). 9 There is a debate going on in the international finance literature whether industrial structure of markets affects international diversification strategies. For instance, Roll (1992) finds that a large part of the variation in country index returns can be explained by their industrial composition. On the other hand, more recent research has found that country index returns are mainly driven by country factors, and only for a very small part by industry factors (see, for instance, Griffin and Karolyi (1998) and Serra (2000) ).
As additional robustness test, we exclude countries without complete data for the sample period 1985 to 2002. Most of these countries are transition countries where stock markets did not develop until the 1990s. We find that excluding these countries without full coverage does not qualitatively alter our main results (not reported).
We are also worried that outliers may drive our results. We therefore re-run the regressions after excluding the 5 percent largest observations and 5 percent smallest observations of each dependent variable. This outlier rule excludes 5 observations of each dependent variable, bringing down the sample to 47 or 46 countries depending on the regression specification. When applying these outlier rules, we obtain similar results.
We have also concerns about the direction of the causality, in particular because the regressors and the regressand cover the same period. We correct in two ways for this possible endogeneity problem. First, we find that the results do not alter qualitatively if we use data at the beginning of the sample period for the regressors, i.e., for the year 1985 (not reported). Second, we use the legal origin of the country as an instrument for country risk. Legal origin has been used before as instrument for the quality of the institutional framework of a country (see La Porta et al. 1998 ). Both the first-stage and second-stage instrumental variables regression results are reported in Table 7 . The firststage results indicate that legal origin is a valid instrument for country risk. For our sample of countries, country risk is lowest in countries with Scandinavian or German legal origin. Our main results are not qualitatively altered when using legal origin as instrument for country risk. We again find that country risk is a major determinant of global diversification benefits, and that diversification benefits are substantially larger for countries with higher country risk.
Time-Varying Diversification Benefits
In the previous section, we have found evidence that diversification benefits differ across countries, and that the ICRG country risk measure captures part of this cross-country variation. Translating these results to a time-series dimension, they imply that, if a country develops over time and its country risk decreases, the diversification benefits decrease. In this section, we analyze whether this is the case. In this way, this section extends Section 3 by incorporating time-varying diversification benefits.
To measure the time-varying diversification benefits, we model the expected returns, variances and correlations for each stock market as a function of the country risk of the country. As proxy for country risk we again use the ICRG composite risk index developed by the Political Risk Services Group, because the empirical analysis thus far has suggested that country risk is a good determinant of the potential global diversification benefits of a country. For the sake of completeness, we will perform the analysis of time-varying diversification benefits for both developed and developing countries. However, we are primarily interested in the results for developing countries, since for these countries the largest variation in country risk is observed. For developed countries, other factors besides country risk may be more important to capture timevariation in diversification benefits.
We model expected returns as a linear function of country risk. For the variance we choose an exponential function to guarantee that the estimated variances are larger than zero. The correlations are modeled such that they take values smaller or equal to one in absolute terms. For each country, the correlations are calculated with respect to the regional or global stock market indices. The exact model is as follows:
where i indicates country i, j indicates regional or global index j, t is the time index (in months), E(.) is the expected value operator, V(.) is the variance operator, (.) ρ is the correlation operator, (.) Φ is the cumulative normal distribution function, and ICRG is the ICRG composite risk index. All operators in equations (3) through (5) 
For each country, we estimate equations (6) through (8) step by step using (nonlinear) regression. Equation (7) and (8) use the error term from the regression results of equation (6), and in equation (8) the estimates obtained from regression (7) are used. Thus, the dependent variables in (7) and (8) are replaced by consistent estimates. Given the usual assumptions on the error terms in regressions (6)-(8), this gives consistent estimates of all parameters in the model, see Greene (1993, Ch. 14) . Standard errors are calculated using Newey-West (1987) , to correct for autocorrelation and heteroskedasticity that is generated by the step-by-step regression procedure. causes an increase in the correlation with global indices, and a decrease in variance and expected return of the local index. Actually, for 42 out of the 52 countries, these patterns are observed. Since lower country risk is likely to correspond to higher financial integration, these results are in line with Bekaert and Harvey (1995) and De Jong and De Roon (2001) who find that most countries have become more financially integrated in world capital markets. In addition, Bekaert, Harvey, and Lumsdaine (2002) report increases in correlations and decreases in expected returns after liberalization of financial markets.
The explanatory power of the regression models and the statistical significance of the slope parameters are not very large, which is not surprising given the large variability of monthly stock returns and the low-frequency changes in the ICRG measure. 10 However, the ICRG measure does seem to pick up economically important swings in expected returns, variances, and correlations. This follows from Table 9 , where we tabulate the values for the conditional moments in (3) through (5) Next, we turn to the implications of the model in (3) through (5) for the diversification benefits. Given the results presented above, the effect of the country risk measure on the diversification benefits is not clear a priori. The increase in correlations and the decrease in the country's return variance have a negative effect on the diversification benefits, while the decrease in the country's expected return has a positive effect on the diversification benefits for a local investor. In addition, it turns out that there is also a (smaller) downward trend in the variance and expected return of the global indices, for which we also estimated the time-varying behavior in the expected return and 10 The situation of a highly volatile dependent variable and a slowly moving explanatory variable also shows up in regressions of stock returns on the dividend/price ratio (see Cochrane (2001, Ch. 20) for an overview). Typically, the R 2 in these regression increases if lower-frequency returns are used. For the variance using equations (3) The results are reported in Table 9 . For most countries, we find that the diversification benefits have decreased over this period, so that the effect of the change in Table 3 of Bekaert, Harvey, and Lumsdaine (2002) , who estimate the liberalization date for Chile, and find dates that range from February 1983 to January 1993.
Conclusions
We have investigated for a sample of 52 countries how the benefits of international portfolio diversification differ across countries from the perspective of a local investor.
Our main findings are as follows. First, we show that there are substantial regional and global diversification benefits for domestic investors in both developed and developing countries, even under the realistic assumption that investors cannot short sell stocks in expected return equation in (6) we find a similar effect: the R 2 increases to around 10% if we use annual instead of monthly returns.
developing countries. Second, we find that the benefits of international portfolio diversification are larger for developing countries relative to developed countries.
Country risk appears to be a good determinant of diversification benefits, with countries with higher country risk having a greater potential benefit of global diversification. Third, we also find that diversification benefits have decreased over our sample period 1985 to 2002. This decrease in diversification benefits corresponds to improvements in country risk over time.
We add to the existing literature by offering a local rather than a US perspective.
While previous literature has shown that international diversification benefits for US investors are limited -partly because US investors can largely achieve these gains at home through investments in stocks of multinational firms (Rowland and Tesar 1998) or country funds and depositary receipts (Errunza, Hogan, and Hung 1999) , but possibly also because the US has a well-diversified economy and a well-developed stock marketwe show that for investors in many other countries, the benefits from investing abroad are still substantial.
Our results are consistent with the finding that developing countries on average are much less integrated in world financial markets (Harvey 1995) . We find that meanvariance investors are substantially worse off in less developed countries when not investing abroad. Unfortunately, investors in developing countries are often restricted to invest abroad, which shows the importance of a further liberalization of international financial markets. Table 1 Regional setup
The regional division for the developing countries follows the definitions of S&P/IFC. For the developed countries we use regional MSCI indices. For the US and Canada we use an equally-weighted index of the two countries. Sample period is 1985 to 2002, unless otherwise noted. For countries with a different sample period, we report the first year of the sample period between brackets (in all cases the last year of the sample is 2002). Table 3 Rejection of Spanning Tests by Region
S&P/IFC
We test for each country whether the local stock index (mean-variance) spans a regional index (asset set A) or three global MSCI indices (asset set B). Using the regional setup in Table 1 , the table reports the percentage of countries per region for which this test leads to a rejection at the 5 percent level, both for the case with and without short-selling constraints and for local currency and US dollar returns. Short-selling constraints are either applied to all countries or only to developing countries. Table 4 T-test of mean differences
S&P Global
Figures are averages for the period 1985-2002, when available. We use the year 1995 classification for developing countries of the World Bank. The column "Developing" reports averages across all developing countries in the sample. The column "Developed" reports averages across all developed countries in the sample. The column "t-test of equal means" reports the t-statistic of the test of mean differences in the variables in the columns "Developing" and "Developed" assuming unequal variances. "Increase SR" is the difference between the Sharpe ratio of the local index plus the global index portfolio and the Sharpe ratio of the local index. GDP per capita is calculated in US dollars. Market cap is stock market capitalization is in billions of US dollar. Trade to GDP is the sum of exports and imports divided by GDP. Private credit to GDP is credit to the private sector divided by GDP. Country risk rating is the ICRG country risk index. The number of developed countries in the sample is 23 and the number of developing countries is 29. The total number of countries is 52. Heteroskedasticity consistent t-statistics between brackets. * indicates significance at the 10% level; ** indicates significance at the 5% level; * indicates significance at the 1% level. Table 6 Cross-country differences in the benefits of foreign diversification 
